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Do not return copies of this report unless contractual obligations or notices on a specific document requires that it be returned. Our objectives are to characterize the deep crust and upper mantle structure using beamformed teleseismic body waves. Coincident seismic refraction and reflection surveys offer an excellent opporturnity to compare broadband model estimates to these higher frequency results.
Technical support from the 1RIS instrumentation center, Guralp Systems Ltd., and Refraction Technology, Inc. played a significant role in the successful deployment in the Adirondack Mountains. This report documents the experiment and data recorded with a portable small aperture broadband array.
Geologic Overview
The Adirondack Mountains of New York State consist primarily of lower Paleozoic sedimentary, meta-sedimentary and meta-igneous -1.1 b.y. Grenville age rocks that form a roughly circular 'breached dome' exposure defined by the dip of the surrounding and overlying Paleozoic strata, located just west of the Appalachian mountain belt (Wiener et al., 1984) . Topography across the Adirondack mountains is moderate, with approximately 2 km relief with respect to the surrounding terrain. The exposed Adirondack granulite is believed to represent a small window of the much larger Grenville Province in Ontario (Wiener et al., 1984) .
High pressure and temperature studies suggest that the Adirondack mountains may represent lowermost crust exposed at the surface (Christensen and Fountain, 1975 Leutgert, 1992; Owens, 1987; Klemperer et al., 1985; Brown et al., 1983 ).
We installed a 5 element broadband seismograph array located near the center of the Adirondack Massif with an aperture of 15 km by 20 km to investigate the anomalous crust and upper mantle using teleseismic body-wave data.
Shown in Figure 1 is a map of the study area indicating array station locations as well as the previous refraction and reflection profiles. waterproof and maintained a relatively constant temperature.
After the first few visits to each site, the electronically balanced CMG-3T remained stable (±2 volts) throughout the deployment. Table 1 are all station locations, and listed in Table 2 are the wiring connections for the DAS to CMG-3T. Table 3 contains the recording parameters used for one station.
Within the first week of operation, three stations failed due to disk write errors encountered during the DAS auto dump sequence. This instrument malfunction was quickly corrected in the field by installing new DAS software. A hardware modification (forced-perfect terminators) also enabled station data to be transferred from the 175 Mb disks to a larger 660 Mb 'dump' disk. The dump disk was later returned to the laboratory and mounted directly to a workstation. We also downloaded data to Exabyte tape and converted the RefTek ASCII/binary output into SAC format using the standardized routines provided by IRIS.
After upgrading to DAS software version V02.47, a previously unnoticed station location programming error where the station location was input in "decimal:degrees" instead of "degrees:minutes" resulted in erroneous Omega time 'corrections' between the 12 and 24 hours recording formats. Fortunately, as a standard practice in the field during the peiiod with this timing problem, the data transfer in the field was always followed by a system reset and a RAM clear. A format disk command sequence was then issued and GMT was reset manually. This careful instrument reinitialization in the field meant that the GMT time for the first event is known at each station.
Toward mid-October a third problem which was encountered was the gradual loss of power at each station due to lower levels of available sunlight coupled with ice and snowfall accumulations on the solar panels. Table 2 CMG-3T to DAS72a-02 Sensor Cable Wiring 
Array Resolution and Coverage
Advances in signal enhancement and identification have been achieved in seismology in recent years through coherence processing of data from strageticallyplaced seismic arrays.
The signal characteristics of interest for our small aperture array include the amplitude and frequency content of the teleseismic P-waveform and the consistency of identifiable depth phases for both large and small magnitude events relative to the ambient noise field.
Beamforming a given event across the array reduces the scattered signal energy for estimating the P wave spectrum and allows us to obtain a more robust estimate of the receiver waveforms.
In particular, reflections and conversions at the crust-mantle boundary and within the upper mantle in the first 30-60 seconds of data can be enhanced by these data processing methods.
Vertical resolution of the thickness of a layer in the teleseismic modeling method is dependent upon velocity and dominant frequency, while lateral resolution is dependent on these parameters as well the layer depth. Shown in Figure 3 are the Fresnel zones for a vertically incident 1-Hz S-wave beneath each array element for a reflective Moho at 40 km depth. Beamforming the coherent energy reflected from the Moho in Figure 3 averages the Moho structure over the total Fresnel zone covered by the entire array (the shaded Fresnel zone in Figure 3) . Because of the geometry of the reflected ray paths, this Fresnel zone at the Moho is elongated along the azimuth of approach of the seismic energy. The advantage of modeling with broadband array data are higher signal to noise levels and a diminution of the effects of laterally varying structure. This latter effect occurs when the array data are stacked at an apparent velocity equal to that for a particular phase, such as the direct P or the P-to-S conversion at the Moho. Shown in Figure 4a are the vertical component array records for a mb 5.4 teleseism 
from Nicaragua, -34 degrees epicentral distance. Figure 4b shows a superposition of the P-codas, and Figure 4c shows the raw array beamform for the direct P wave. Figure 4c represents the P wave expected from a laterally averaged seismic structure from under the array. The amplitude spectrum of the this stacked signal in Figure 4c is compared to the spectrum of a stack of the noise at each station ( Figure 5 ). The signal level is above the noise level over the entire frequency band where the seismometers have their maximum sensitivity.
The Data
Listed in Table 4 are the teleseismic events recorded during this deployment.
Event times and locations were obtained from the Preliminary Determination of
Epicenter Bulletins. Not all events were recorded at all the Adirondack stations because of the problems mentioned above. Several local and regional events are also included in the listing.
The raw field data are archived on Exabyte tape, and the waveforms have also been archived on tar tapes. Events of interest were converted into SAC format for viewing.
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